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(57) ABSTRACT

The embodiments of the present disclosure provide an
emission controller, a control method thereof and a display
device, capable of preventing luminance of sub-pixels from
deviating from 1ts standard value and improving display
quality. The emission controller includes a plurality of
emission control circuits each including: a first processing
module configured to receive a first voltage signal, provide
a first signal to a first node and a second signal to a second
node; a second processing module configured to provide a
third signal to a third node; a third processing module
configured to receive a second voltage signal and provide a
tourth signal to the first and third nodes; a fourth processing
module configured to pull down signal at the first node; and
a gating module configured to receive the first voltage signal

and the second voltage signal and provide an emission
control signal to the emission control signal terminal.

20 Claims, 7 Drawing Sheets
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EMISSION CONTROLLER, CONTROL
METHOD THEREOF AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS D

The present application claims priority to Chinese Patent
Application No. 2018102458235.8, filed on Mar. 23, 2018,
the content of which is incorporated herein by reference in

its entirety. 10

TECHNICAL FIELD

The present disclosure relates to the field of display
technologies, and particularly, to an emission controller, a 1°
control method thereof and a display device.

BACKGROUND

A display device includes a plurality of sub-pixels on a 20
display panel and an emission controller for driving the
sub-pixels to emit light. The emission controller includes a
plurality of cascaded emission control circuits each having
an output terminal connected to a line of sub-pixels. The
plurality of emission controllers output emission control 25
signals 1n sequence, causing the sub-pixels receiving the
emission control signals to emit light. However, when using
the emission controllers 1n the prior art or during a process
in which the emission controllers control the sub-pixels to
emit light, the displayed pictures may be adversely 30
impacted, which degrades the display performance.

SUMMARY

In view of the above, the embodiments of the present 35
disclosure provide an emission controller, a control method
thereol and a display device, capable of preventing lumi-
nance of sub-pixels from deviating from 1ts standard value,
thereby improving display quality.

In a first aspect, an embodiment of the present disclosure 40
provides an emission controller which includes a plurality of
cascaded emission control circuits outputting emission con-
trol signals 1n sequence. Each emission control circuit
includes: a first processing module electrically connected to
a first voltage signal terminal, a start signal terminal and a 45
first control signal terminal, and configured to receive a first
voltage signal, and provide a first signal to a first node and
a second signal to a second node 1n response to a start signal
and a first control signal a second processing module elec-
trically connected to a second control signal terminal and 50
configured to provide a third signal to a third node 1n
response to a second control signal and the second signal; a
third processing module electrically connected to a second
voltage signal terminal and configured to receive a second
voltage signal and provide a fourth signal to the first node 55
and the third node, the second voltage signal having a higher
voltage value than the first voltage signal; a fourth process-
ing module electrically connected to a third control signal
terminal and configured to pull down a signal at the first
node 1n response to a third control signal;, and a gating 60
module electrically connected to the first voltage signal
terminal, the second voltage signal terminal and an emission
control signal terminal, and configured to receive the first
voltage signal and the second voltage signal and provide an
emission control signal to the emission control signal ter- 65
minal in response to the third signal and the fourth signal.
Among the plurality of cascaded emission control circuits,

2

the first control signal terminal of a (3n+1)-th emission
control circuit and the second control signal terminal of a

(3n+3)-th emission control circuit are each electrically con-
nected to a first clock signal line, the second control signal
terminal of the (3n+1)-th emission control circuit and the
first control signal terminal of a (3n+2)-th emission control
circuit are each electrically connected to a second clock
signal line, and the second control signal terminal of the
(3n+2)-th emission control circuit and the first control signal
terminal of the (3n+3)-th emission control circuit are each
clectrically connected to a third clock signal line, where n 1s
an integer greater than or equal to O.

In a second aspect, an embodiment of the present disclo-
sure provides a control method for an emission controller,
applied in the emission controller according to the first
aspect. The control method includes: outputting emission
control signals 1n sequence from each of the plurality of
cascaded emission control circuits; and providing low-level
signals 1n sequence at a first clock signal line, a second clock
signal line and a third clock signal line. A process of
outputting emission control signals in sequence from each of
the plurality of cascaded emission control circuits com-
Prises:

in a first period, providing a high-level signal at the start
signal terminal; receiving, by the first processing module,
the first voltage signal; receiving, by the first control signal
terminal, a low-level signal provided at the clock signal line
connected to the first control signal terminal; providing the
first signal to the first node and the second signal to the
second node 1n response to the low-level signal received at
the first control signal terminal and the high-level signal
provided at the start signal terminal; outputting, by the
emission control signal terminal, a low-level signal,

in a second period, receiving, by the second control signal
terminal, a low-level signal provided at the clock signal line
connected to the second control signal terminal; providing,
by the second processing module, the third signal to the third
node 1n response to the low-level signal received at the
second control signal terminal; receiving, by the third pro-
cessing module, the second voltage signal, and providing the
fourth signal to the first node; recerving, by the gating
module, the first voltage signal and the second voltage
signal, and providing a high-level signal to the emission
control signal terminal in response to the third signal and the
fourth signal, wherein a voltage value of the second voltage
signal 1s greater than a voltage value of the first voltage
signal, and

in a third period, pulling down, by the fourth processing
module, the signal at the first node in response to a low-level
signal received at the third control signal terminal; recei1v-
ing, by the gating module, the first voltage signal and the
second voltage signal, and providing a high-level signal to
the emission control signal terminal in response to the third
signal and the fourth signal.

In a third aspect, an embodiment of the present disclosure
provides a display device which includes the emission
controller according to the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

In order to clearly illustrate technical solutions of embodi-
ments of the present disclosure, the accompanying drawings
used 1n the embodiments or the prior art are brietly intro-
duced hereimnafter. These drawings merely illustrate some
embodiments of the present disclosure. On the basis of these
drawings, those skilled in the art can also obtain other

il

drawings without paying any creative eflort.
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FIG. 1 1s a schematic diagram showing a structure of a
display device in the prior art;

FIG. 2 1s a schematic diagram showing a structure of an
emission control circuit in the prior art;

FI1G. 3 1s a signal timing sequence diagram corresponding,
to FIG. 2;

FIG. 4 1s a schematic diagram showing a structure of an
emission controller according to an embodiment of the
present disclosure;

FIG. 5§ 1s a schematic diagram showing a structure of an
emission control circuit according to an embodiment of the
present disclosure;

FIG. 6 1s a signal timing sequence diagram corresponding,
to FIG. 5;

FIG. 7 1s a schematic diagram showing another structure
of an emission control circuit according to an embodiment
of the present disclosure;

FIG. 8 1s a schematic diagram showing yet another
structure of an emission control circuit according to an
embodiment of the present disclosure;

FIG. 9 1s a signal timing sequence diagram corresponding,
to FIG. 7; and

FIG. 10 1s a schematic diagram showing a structure of a
display device according to an embodiment of the present
disclosure.

DESCRIPTION OF EMBODIMENTS

In order to better understand technical solutions of the
present disclosure, the embodiments of the present disclo-
sure are described in details with reference to the drawings.

It should be clear that the described embodiments are
merely part of the embodiments of the present disclosure
rather than all of the embodiments. All other embodiments
obtained by those skilled 1n the art without paying creative
labor shall fall into the protection scope of the present
disclosure.

The terms used 1in the embodiments of the present dis-
closure are merely for the purpose of describing specific
embodiments, rather than limiting the present disclosure.
The singular form *“a”, “an”, “the” and “said” used 1n the
embodiments and claims shall be interpreted as also includ-
ing the plural form, unless indicated otherwise in the con-
text.

It should be understood that, the term “and/or” 1s used 1n
the present disclosure merely to describe relations between
associated objects, and thus includes three types of relations.
That 1s, A and/or B can represents: (a) A exists alone; (b) A
and B exist at the same time; or (¢) B exists alone. In
addition, the character “/” generally indicates “or”.

It should be understood that, although expressions “first”,
“second”, “third” etc. are used to describe processing mod-
ules, they shall not be interpreted as limiting the processing,
modules. These expressions are merely used to distinguish
among the processing modules. For example, without
departing from the scope of the present disclosure, a first
processing module also can be referred as a second process-
ing module, and vice versa.

In order to allow a better understanding of the techmical
solutions according to the embodiments of the present
disclosure, a structure of a display device according to an
embodiment of the present disclosure will be described 1n
detail first.

As shown 1 FIG. 1, which 1s a schematic diagram
showing a structure of a display device in the prior art, the
display device includes a display panel 1' on which a

plurality of sub-pixels 2' are arranged in m rows by n
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columns. The display device also includes a timing control-
ler 3', a scan controller 4', an emission controller 5' and a
data controller 6'. Here, the scan controller 4' has m output
terminals each connected to a row of sub-pixels 2' via a scan
line Scan'. The emission controller 5' has m output terminals
cach connected to a row of sub-pixels 2' via an emission
control line Emit'. The data controller 6' has n output
terminals each connected to a row of sub-pixels 2' via a data
line Data'. The timing controller 3' 1s connected to the scan
controller 4', the emission controller 5' and the data control-
ler 6', for providing them with their respective driving
signals.

In particular, the timing controller 3' generates a first
driving signal, a second driving signal and a third driving
signal 1n response to a received control signal. The scan
controller 4' generates a scan signal 1n response to a first
control signal. The scan signal is applied to the 1% to m-th
row of sub-pixels 2' in sequence via the m scan lines Scan'.
The data controller 6' generates a data signal in response to
a second control signal. The data signal is applied to the 1*
to n-th row of sub-pixels 2' 1n sequence via the n data lines
Data'. The emission controller 5' generates an emission
control signal in response to a third control signal. The
emission control signal is applied to the 1°* to m-th row of
sub-pixels 2' 1n sequence via the m emission control lines.
When the 1-th row of sub-pixels 2' receives the emission
control signal, they emit light based on the data signal that
has been applied in advance, where 1 1s an integer from 1 to
m.

Here, the above emission controller 5' may include m
cascaded emission control circuits each having an output
terminal connected to an emission control line Emit'. Con-
ventionally, as shown i FIG. 2, which 1s a schematic
diagram showing a structure of an emission control circuit in
the prior art, the emission control circuit includes first to
tenth Thin Film Transistors (TFTs) M1'~-M10', first to third
capacitors C1'~C3', a first signal terminal VGH', a second
signal terminal VGL', a start signal terminal IN', a first
control signal terminal CK', a second control signal terminal
CKB' and an emission control signal terminal OUT'. In two
neighboring cascaded emission control circuits, the emission
control signal terminal OUT' of the preceding emission
control circuit 1s connected to the start signal terminal IN' of
the following emission control circuit (not shown).

FIG. 3, which a signal timing sequence diagram corre-
sponding to FIG. 2. With the connectivity between various
structures 1n the emission control circuit, 1n response to the
control signals provided at the first control signal terminal
CK' and the second control signal terminal CKB', as shown
in FIG. 3, for one of the emission control circuits, 1n a first
period t1", a high-level signal 1s provided at the start signal
terminal IN', a low-level signal 1s provided at the first control
signal terminal CK', a high-level signal 1s provided at the
second control signal terminal CKB', and the emission
control signal terminal OUT' 1s maintained at a low level 1in
response to the signals provided at the first control signal
terminal CK' and the second control signal terminal CKB'.
In a second period 12", a low-level signal 1s provided at the
start signal terminal IN', a high-level signal 1s provided at the
first control signal terminal CK', a low-level signal is pro-
vided at the second control signal terminal CKB', and a
high-level signal 1s outputted at the emission control signal
terminal OUT" 1n response to the signals provided at the first
control signal terminal CK' and the second control signal
terminal CKB'.

It can be seen from above that, in the emission control
circuit, the high-level signal can only be outputted at the
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emission control signal terminal OUT' 1n the next period
after the high-level signal 1s provided at the start signal
terminal IN'. Since the high-level signal provided at the start
signal terminal IN' in the emission control circuit 1s a
high-level signal outputted from the previous emission con-
trol circuit, the high-level signals outputted from the two
neighboring emission control circuits do not overlap. In this
driving scheme, for an 1-th emission control circuit and an
(1+1)-th emission control circuit, when there 1s a large time
gap between the high-level signals outputted from these two
emission control circuits due to e.g., signal delay, an (1+1)-th
row of sub-pixels will emit light 1n response to a low-level
emission control signal outputted from the (1+1)-th emission
control circuit within the time gap. As the data signal for the
(1+1)-th row of sub-pixels has not been fully received 1n this
time gap, the luminance of the (1+1)-th row of sub-pixels
will deviate from a standard value, which degrades the
quality of the displayed picture.

In view of this, an emission controller 1s provided accord-
ing to an embodiment of the present disclosure. As shown 1n
FIG. 4, which 1s a schematic diagram showing a structure of
an emission controller according to an embodiment of the
present disclosure, the emission controller includes a plu-
rality of cascaded emission control circuits 1 outputting,
emission control signals 1n sequence.

Referring to FIG. 5, which 1s a schematic diagram show-
ing a structure of an emission control circuit according to an
embodiment of the present disclosure, each emission control
circuit 1 includes a first processing module 2, a second
processing module 3, a third processing module 4, a fourth
processing module 5 and a gating module 6.

The first processing module 2 1s electrically connected to
a first voltage signal terminal VGL, a start signal terminal IN
and a first control signal terminal CK1, and configured to
receive a first voltage signal and provide a first signal to a
first node N1 and a second signal to a second node N2 1n
response to a start signal and a first control signal. The
second processing module 3 1s electrically connected to a
second control signal terminal CK2 and configured to pro-
vide a third signal to a third node N3 1n response to a second
control signal and the second signal. The third processing
module 4 1s electrically connected to a second voltage signal
terminal VGH, and configured to receive a second voltage
signal and provide a fourth signal to the first node N1 and the
third node N3. A voltage value of the second voltage signal
1s higher than a voltage value of the first voltage signal. The
fourth processing module 5 1s electrically connected to a
third control signal terminal CK3, and configured to pull
down a signal at the first node N1 in response to a third
control signal. The gating module 6 1s electrically connected
to the first voltage signal terminal VGL, the second voltage
signal terminal VGH and an emission control signal terminal
OUT, and configured to receive the first voltage signal and
the second voltage signal and provide an emission control
signal to the emission control signal terminal OUT 1n
response to the third signal and the fourth signal.

Referring again to FI1G. 4, among the plurality of cascaded
emission control circuits 1 1n the emission controller, the
first control signal terminal CK1 of a (3n+1)-th emission
control circuit 1 and the second control signal terminal CK2
of a (3n+3)-th emission control circuit 1 are each electrically
connected to a first clock signal line C1. The second control
signal terminal CK2 of the (3n+1)-th emission control
circuit 1 and the first control signal terminal CK1 of a
(3n+2)-th emission control circuit 1 are each electrically
connected to a second clock signal line C2. The second
control signal terminal CK2 of the (3n+2)-th emission
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6

control circuit 1 and the first control signal terminal CK1 of
the (3n+3)-th emission control circuit 1 are each connected
to a third clock signal line C3, where n 1s an integer larger
than or equal to O.

FIG. 6, 1s a timing sequence diagram corresponding to
FIG. 5. A method for driving an emission control circuit 1
will be explained below with reference to FI1G. 6, where the
1°” and 2" emission control circuits 1 of the plurality of
cascaded emission control circuits 1 are taken as examples,
when the emission control signal terminal OUT of the 1*
emission control circuit 1 1s connected to the start signal
terminal IN of the 2”¢ emission control circuit 1.

The operation process of each emission control circuit
may include three periods. In a first period t1 of operation
process of the 1% emission control circuit 1, a low-level
signal 1s provided at the first clock signal line C1, a
high-level signal 1s provided at the second clock signal line
C2, and a high-level signal 1s provided at the third clock
signal line C3. A high-level signal 1s provided at the start

signal terminal IN1 (the signal provided at the start signal
terminal IN1 of the 1% emission control circuit 1 is desig-
nated as STV1 in FIG. 6); the first processing module 2
receives the first voltage signal and provides the high-level
first signal to the first node N1 (the signal received at the first
node N1 of the 1* emission control circuit 1 is designated as
N11 i FIG. 6) and the low-level second signal to the second
node N2 (the signal received at the second node N2 of the
1°* emission control circuit 1 is designated as N21 in FIG. 6),
in response to the low-level signal provided by the first clock
line C1 and received at the first control signal terminal CK1
(the signal recerved at the first control signal terminal CK1
of the 1°* emission control circuit 1 is designated as CK11 in
FIG. 6) and the high-level signal provided at the start signal
terminal IN; and the emission control signal terminal OUT
1s maintained to output a low-level signal provided by the
first voltage signal terminal VGL (the signal outputted from
the emission control signal terminal OUT of the 1°* emission
control circuit 1 1s designated as OUT1 1n FIG. 6).

In a second period t2 of operation process of the 1*
emission control circuit 1, a high-level signal 1s provided at
the first clock signal line C1, a low-level signal 1s provided
at the second clock signal line C2, and a high-level signal 1s
provided at the third clock signal line C3. The second
processing module 3 provides the low-level third signal to
the third node N3 (the signal received at the third node N3
of the 1°* emission control circuit 1 is designated as N31 in
FIG. 6) 1n response to the low-level signal provided by the
second clock signal line C2 and received at the second
control signal terminal CK2 (the signal received at the
second control signal terminal CK2 of the 1°° emission
control circuit 1 1s designated as CK21 1n FIG. 6). The third
processing module 4 recerves the second voltage signal and
provides the high-level fourth signal to the first node N1,
where the voltage value of the second voltage signal 1s
higher than the voltage value of the first voltage signal. The
gating module 6 receives the first voltage signal and the
second voltage signal, and causes the emission control
signal terminal OUT to output a high-level signal provided
by the second voltage signal terminal VGH in response to
the low-level third signal and the high-level fourth signal.

In this period, the high-level signal outputted from the
emission control signal terminal OUT of the 1% emission
control circuit 1 1s received at the start signal terminal IN of
the 2”? emission control circuit 1. Similarly to the first period
t1 of the operation process of the 1°* emission control circuit
1, the low-level signal provided at the second clock signal
line C2 1s received at the first control signal terminal CK1 of
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the 2”¢ emission control circuit 1. The 2”¢ emission control
circuit 1 causes the emission control signal terminal OUT to
output the low-level signal provided by the first voltage
signal terminal VGL (the signal outputted from the emission
control signal terminal QUT of the 2" emission control
circuit 1 1s designated as OUT2 1n FIG. 6) 1n response to the
low-level signal recerved at the first control signal terminal
CK1 and the high-level signal received at the start signal
terminal IN. That 1s, the second period t2 of operation
process of the 1* emission control circuit 1 corresponds to
the first period t1 of the 2”¢ emission control circuit 1.

In a third period t3 of operation process of the 1°° emission
control circuit 1, a high-level signal 1s provided at the first
clock signal line C1, a high-level signal 1s provided at the
second clock signal line C2, and a low-level signal 1s
provided at the third clock signal line C3. A low-level signal
1s received at the third control signal terminal CK3 (the
signal received at the third control signal terminal CK3 of
the 1% emission control circuit 1 is designated as CK31 in
FIG. 6). The fourth processing module 5 pulls down the
high-level fourth signal at the first node N1 1n response to
the low-level signal received at the third control signal
terminal CK3, during which the fourth signal at the first
node N1 1s still at a hugh level after being pulled down. The
third node N3 1s maintained at the low-level third signal. The
gating module 6 receives the first voltage signal and the
second voltage signal, and causes the emission control
signal terminal OUT to continuously output the high-level
signal provided by the second voltage signal terminal VGH
in response to the third signal at the third node N3 and the
pulled down high-level signal at the first node N1.

In this period, the high-level signal outputted from the
emission control signal terminal OUT of the 1°° emission
control circuit 1 1s recerved at the start signal terminal IN of
the 2 emission control circuit 1. Similarly to the second
period t2 of the operation process of the 1** emission control
circuit, the low-level signal provided at the third clock signal
line C3 1s recerved at the second control signal terminal CK2
of the 2nd emission control circuit 1. The 2"¢ emission
control circuit 1 causes the emission control signal terminal
OUT to output the high-level signal provided by the second
voltage signal terminal VGH 1n response to the low-level
signal received at the second control signal terminal CK2
and the high-level signal recerved at the start signal terminal
IN. That 1s, the third period t3 of operation process of the 1*
emission control circuit 1 corresponds to the second period
t2 of the 2" emission control circuit 1.

That 1s, 1n the third period t3 of operation process of the
1°* emission control circuit 1, the 1°° emission control circuit
1 and the 2”¢ emission control circuit 1 both output high-
level signals. These two signals overlap at the same time.
Similarly, 1n the third period t3 of operation process of the
274 emission control circuit 1, the 2nd emission control
circuit 1 and the 3" emission control circuit 1 both output
high-level signals, and so on. In the third period t3 of
operation process of the (1—1)-th emission control circuit 1,
both the (1-1)-th emission control circuit 1 and the 1-th
emission control circuit 1 output high-level signals.

It can be seen from above that, when compared with the
conventional scheme 1n which an emission control circuit 1s
driven by two control signal terminals, in the emission
controller according to the embodiment of the present dis-
closure, each emission control circuit 1 includes three con-
trol signal terminals: a first control signal terminal CK1, a
second control signal terminal CK2 and a third control
signal terminal CK3. With the connectivity among the
respective modules and the three control signal terminals in
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cach emission control circuit 1, and with the connectivity
among the three control signal terminals 1n each emission
control circuit 1 in the emission controller and a first clock
signal line C1, a second clock signal line C2 and a third
clock signal line C3, the emission controller can make the
high-level signal outputted from the emission control signal
terminal OUT and the high-level signal recerved at the start
signal terminal IN overlap each other. Accordingly, with the
solutions according to the embodiments of the present

disclosure, even 1f there 1s a signal delay problem, a time gap
between high-level signals outputted from two neighboring
emission control circuits 1 can be avoided, so as to prevent
sub-pixels from emitting light in response to data signals
that have not been fully written, which would otherwise
cause their luminance to deviate from standard values. In
this way, the display quality can be improved.

Referring again to FI1G. 4, among the plurality of cascaded
emission control circuits 1, the third control signal terminal
CK3 of the (3n+2)-th emission control circuit 1 is electri-
cally connected to the first clock signal line C1, the third
control signal terminal CK3 of the (3n+3)-th emission
control circuit 1 1s electrically connected to the second clock
signal line C2, and the third control signal terminal CK3 of
the (3n+1)-th emission control circuit 1 1s electrically con-
nected to the third clock signal line C3.

Since the first clock signal line C1, the second clock
signal line C2 and the third clock signal line C3 provides
low-level signals 1n sequence, with the connectivity between
the third control signal terminal CK3 of each emission
control circuit 1 and the first clock signal line C1, the second
clock signal line C2 and the third clock signal line C3, 1n the
third period of operation process of each emission control
circuit 1, the third control signal terminal CK3 of the
emission control circuit 1 will recerves a low-level signal
provided by 1ts corresponding clock signal line, which
guarantees that the fourth processing module 5 of the
emission control circuit 1 can pull down the signal at the first
node N1 in response to the low-level signal.

Optionally, referring again to FIG. 4, among the plurality
of cascaded emission control circuits 1, the start signal
terminal IN of the 1°” emission control circuit 1 is electrically
connected to a frame start signal line STV Among any two
neighboring emission control circuits 1, the emission control
signal terminal OUT of the first emission controller 1s
clectrically connected to the start signal terminal IN of the
second emission controller.

As described above in connection with the method for
driving the emission control circuit 1, when the high-level
signal outputted from the emission control signal terminal
OUT of an emission control circuit 1 serves as the high-level
start signal received at the start signal terminal IN of the
emission control circuit 1 at next stage, the high-level
signals outputted and received by the emission control
circuits 1 will overlap, 1.e., the high-level signals outputted
from two neighboring control circuits 1 will overlap.

Further, it is to be noted that, for the 1°° emission control
circuit 1, 11 1ts start signal terminal IN provides the high-
level signal only 1n the first period t1, 1t can be seen from the
above description of the method for driving the emission
control circuit 1 that the ligh-level signals outputted from
any two subsequent neighboring control circuits 1 will
overlap. However, 1in this case, the high-level signal pro-
vided at the start signal terminal IN of the 1% emission
control circuit 1 and the high-level signal outputted from the
emission control signal terminal OUT of the 1°° emission
control circuit 1 do not overlap.
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However, since a high-level signal 1s received at the first
control signal terminal CK1 of the 1°° emission control
circuit 1 1n the second period 12, the first processing module

2 will not transmit the signal received at the start signal
terminal IN1 to the first node N1, under control of the
high-level signal. Hence, if a high-level signal 1s also
received at the 1% emission control circuit 1 in the second
period t2, the high-level signal will not affect the normal
operation process of the circuit, and guarantees that the
high-level signals outputted from any two subsequent neigh-
boring control circuits 1 will overlap. In this case, the
high-level signal provided at the start signal terminal IN of
the 1% emission control circuit 1 and the high-level signal
outputted from the emission control signal terminal OUT of
the 1°° emission control circuit 1 do not overlap.

Further, since the start signal terminal IN of the 1%
emission control circuit 1 1s connected to the frame start
signal line STV, the signal received at the start signal
terminal IN 1s controlled only by the signal outputted from
the frame start signal line STV. The period in which the
high-level signal 1s received at the start signal terminal IN
can be extended simply by continuously transmitting the
frame start signal line STV by the high-level signal.

Optionally, as shown 1 FIG. 7, which 1s a schematic
diagram showing another structure of an emission control

circuit according to an embodiment of the present disclo-
sure, the first processing module can include a first thin film
transistor (1FT) M1, a second TFT M2 and a third TFT M3.
The first to third TFTs M1-M3 can be P-type TFTs.

The first TFT M1 has its control electrode electrically
connected to the first control signal terminal CK1, 1ts first
clectrode electrically connected to the first node N1 and 1ts
second electrode electrically connected to the start signal
terminal IN. The first TF'T M1 controls the electrical con-
nection between the start signal terminal IN and the first
node N1 in response to the applied first control signal.

The second TF'T M2 has 1ts control electrode electrically
connected to the first control signal terminal CK1, 1ts first
clectrode electrically connected to the second node N2 and
its second electrode electrically connected to the first voltage
signal terminal VGL. The second TFT M2 controls the
clectrical connection between the first voltage signal termi-
nal VGL and the second node N2 1n response to the applied
first control signal.

The third TFT M3 has 1ts control electrode electrically
connected to the first electrode of the first TFT M1, 1ts first
clectrode electrically connected to the second node N2 and
its second electrode electrically connected to the first control
signal terminal CK1. The third TFT M3 controls the elec-
trical connection between the first control signal terminal
CK1 and the second node N2 in response to the signal
applied to the first node N1.

Further, as shown in FIG. 8, which 1s a schematic diagram
showing yet another structure of an emission control circuit
according to an embodiment of the present disclosure, the
first electrode (the fifth node N5) of the first TFT M1 1s
clectrically connected to the first node N1 via a fourth TFT
M4 which 1s maintained being switched-on. For example,
the fourth TFT M4 may have 1ts control electrode electri-
cally connected to the first voltage signal terminal VGL, 1ts
first electrode electrically connected to the first TF'T M1, and
its second electrode connected to the first node N1. Since the
switched-on state of the fourth TFT M4 1s controlled by the
first voltage signal and the first voltage signal provided by
the first voltage signal terminal VGL 1s fixed at the low level,
the fourth TFT M4 can be maintained 1n a switched-on state.
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In a practical application of the emission control circuit 1,
the signal potential at the first node N1 will be affected by
another structure connected with 1t, e.g., the fourth process-
ing module 3, such that the signal at the first node N1 may
contain glitches mstead of being smooth. If there 1s only one
direct line connecting the first node N1 and the fifth node
NS, the signal at the fifth node N5 will be aflected by the
signal at the first node N1 and thus be unstable, which may
in turn atlect the operation states of the third TFT M3 and the
cighth TF'T MS8. If the fourth TFT M4 which 1s maintained
being switched-on 1s provided between the first node N1 and
the fifth node NS5, the switched-on fourth TFT M4 can be
equivalent to a resistor having a certain resistance and
having functions of current limitation and voltage division,
such that the impact of the first node N1 on the signal at the
fifth node N5 can be reduced to some extent. In this way, the
third TFT M3 and the eighth TFT M8 can be maintained
being switched-on or ofl correctly under control of the signal
at the fifth node N5, thereby improving the operation sta-
bility of the circuait.

On the other hand, when a high-level signal 1s provided at
the start signal terminal IN, the potential at the first node N1
will be pulled down by 1ts bootstrap capacitance, such that
a voltage drop of the first TFT M1 1s too great to operate
normally. When the fourth TFT M4 which 1s on 1s provided
between the first node N1 and the first node of the first TFT
M1, the fourth TFT M4 can have a function of voltage
division, so as to reduce the voltage drop of the first TFT
M1, thereby protecting the first TF'T M1 and improving the
operation stability of the first TF'T M.

Optionally, referring to FIG. 7, the second processing
module 3 includes a first capacitor Cs1, a fifth TFT M5 and
a sixth TF'T Mé6. The fifth TF'T MS and the sixth TFT M6 are
P-type TEF1s.

The first capacitor Csl has its first electrode electrically
connected to the second node N2 and 1ts second electrode
(the fourth node N4). When the signal at the fourth node N4
1s a low-level signal, the first capacitor, as a bootstrap
capacitor, can make 1ts level lower. In this way, when the
sixth TF'T M6 1s switched-on, the lower level signal can be
transmitted to the third node N3, so as to enhance the
capability of the low-level signal at the third node N3 to
drive the gating module 6. Therefore, 1t 1s possible to ensure
that the gating module 6 will transmit the second voltage
signal to the emission control signal terminal OUT under
control of the low-level signal.

The fifth TF'T MS has 1ts control electrode electrically
connected to the second node N2, 1ts first electrode electri-
cally connected to the second electrode of the first capacitor
Csl, and 1ts second electrode electrically connected to the
second control signal terminal CK2. The fifth TFT M5
controls the electrical connection between the fourth node
N4 and the second control signal terminal CK2 1n response
to the signal applied to the second node N2.

The sixth TE'T M6 has its control electrode electrically
connected to the second control signal terminal CK2, its first
clectrode electrically connected to the second electrode of
the first capacitor Csl, and 1ts second electrode electrically
connected to the third node N3. The sixth TFT M6 controls
the electrical connection between the second electrode of the
first capacitor, 1.e., the fourth node N4, and the third node N3
in response to the applied second control signal.

Referring again to FIG. 8, the first electrode of the first
capacitor Cs1 (the sixth node N6) is electrically connected
to the second node N2 via a seventh TFT M7 which 1s
maintained being switched-on. For example, the seventh
TFT M7 has its control electrode electrically connected to
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the first voltage signal terminal VGL, 1ts first electrode
clectrically connected to the second node N2, and 1ts second
clectrode electrically connected to the sixth node N6. Since
the switched-on state of the seventh TFT M7 1s controlled by
the first voltage signal which 1s fixed at the low level, the
seventh TFT M7 can be maintained being switched-on.
When the seventh TFT M7 which 1s maintained being
switched-on 1s provided between the sixth node N6 and the
second node N2, the switched-on seventh TFT M7 can be
equivalent to a resistor having functions of current limitation
and voltage division, such that the mutual impact between
signals at the sixth node N6 and the second node N2 can be
reduced to some extent, thereby improving the operation
stability of the circuait.

Optionally, referring to FIG. 7, the third processing mod-
ule 4 includes an eighth TFT M8 and a ninth TFT M9. The
cighth TF'T M8 and the ninth TFT M9 can be P-type TFTs.

The eighth TFT M8 has 1ts control electrode electrically
connected to the first node N1, 1ts first electrode electrically
connected to the second voltage signal terminal VGH, and
its second electrode electrically connected to the third node
N3. The eighth TFT M8 controls the electrical connection
between the second voltage signal terminal VGH and the
third node N3 1n response to the signal applied to the first
node N1.

The ninth TFT M9 has its control electrode electrically
connected to the third node N3, 1ts first electrode electrically
connected to the second voltage signal terminal VGH, and
its second electrode electrically connected to the first node
N1. The minth TFT M9 controls the electrical connection
between the second voltage signal terminal CGH and the
first node N1 1n response to the signal applied to the third
node N3.

When a low-level signal 1s applied to the third node N3,
the gating module 6 transmits the high-level second voltage
signal to the emission control signal terminal OUT 1n
response to the low-level signal, causing the emission con-
trol signal terminal OUT to output a high-level signal. Since
the control electrode of the minth TFT M9 1s electrically
connected to the third node N3, 1n this period, the mnth TFT
M9 1s switched on 1n response to the low-level signal applied
to the third node N3, so as to transmit the high-level second
voltage signal provided at the second voltage signal terminal
VGH to the first node N1, and thus maintain the signal at the
first node N1 at the high level stably. In this way, 1t 1s
possible to avoid affecting the high-level signal outputted
from the emission control signal terminal OUT when the
gating module 6 transmits the low-level voltage signal
provided at the first voltage signal terminal VGL to the
emission control signal terminal OUT.

Moreover, the ninth TFT M9 1s switched on only when the
signal at the third node N3 is at the low level. That 1s, the
ninth TFT M9 transmits the second voltage signal to the first
node N1 only when a high level i1s outputted from the
emission control signal terminal OUT. When a low level 1s
outputted from the emission control signal terminal OUT,
the signal at the third node N3 1s at the high level. At this
time, the ninth TFT M9 1s switched ofl and thus will not
allect the potential of the signal at the first node NI1.

Optionally, referring to FIG. 7, the fourth processing
module 5 includes a second capacitor Cs2 having 1ts first
clectrode electrically connected to the first node N1 and 1ts
second electrode electrically connected to the third control
signal terminal CK3. When the signal received at the third
control signal terminal CK3 is switched from the high level
to the low level, the second capacitor Cs2 can pull down the
potential of the signal at the first node N1. When the signal
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applied to the first node N1 1s at the low level, by further
pulling down the low-level signal, the capability of the
low-level signal to drive the gating module 6 can be
enhanced, so that the gating module 6 can transmit the first
voltage signal to the emission control signal terminal. When
the signal applied to the first node N1 1s at the high level, the
signal at the first node N1 1s still a high-level signal after
being pulled down.

Optionally, referring to FIG. 7, the gating module 6
includes a tenth TFT M10 and an eleventh TFT M11. The
tenth TF'T M10 and the eleventh TFT M11 can be P-type
TFTs.

The tenth TFT M10 has 1ts control electrode electrically
connected to the third node N3, 1ts first electrode electrically
connected to the second control signal terminal CK2, and 1ts

second electrode electrically connected to the emission
control signal terminal OUT. The tenth TF'T M10 controls

the electrical connection between the second control signal

terminal CK2 and the emission control signal terminal OUT
node N3.

in response to the signal applied to the third

The eleventh TFT M11 has 1ts control electrode electri-
cally connected to the first node N1, its first electrode
clectrically connected to the emission control signal terminal
OUT, and 1ts second electrode electrically connected to the
first voltage signal terminal VGL. The eleventh TFT M1l
controls the electrical connection between the first voltage
signal terminal VGL and the emission control signal termi-
nal OUT 1n response to the signal applied to the first node
N1.

Referring to FIG. 9, which 1s a signal timing sequence
diagram corresponding to FIG. 7, the operation process of
the emission control circuit 1 shown i FIG. 7 will be
described below, assuming that the first to eleventh TEFT
M1-M11 are P-type transistors.

In a first period t1', a low-level signal 1s provided at the
start signal terminal IN, a low-level signal 1s received at the
first control signal terminal CK1, a high-level signal 1is
received at the second control signal terminal CK2, and a
high-level signal 1s received at the third control signal
terminal CK3. The low-level signal provided at the start
signal terminal IN 1s transmitted to the first node N1 via the
first TFT M1 which 1s switched-on, and the eleventh TFT
M11 1s switched on 1n response to the low-level signal
applied to the first node N1. The low-level signal received at
the first control signal terminal CK1 1s transmitted to the
second node N2 wvia the switched-on third TFT M3, the
high-level second voltage signal 1s transmitted to the third
node N3 via the switched-on eighth TFT M8, and the tenth
TFT M10 1s switched off 1n response to the high-level signal
applied to the third node N3. In this period, the first voltage
signal 1s transmitted to the emission control signal terminal
OUT wia the switched-on eleventh TFT M11, 1.e., a low-
level signal 1s outputted at the emission control signal
terminal OUT.

In a second period t2', a low-level signal 1s provided at the
start signal terminal IN, a high-level signal 1s received at the
first control signal terminal CK1, a low-level signal 1is
received at the second control signal terminal CK2, and a
high-level signal 1s received at the third control signal
terminal CK3. A low-level signal 1s maintained at the first
node N1. The eleventh TF'T M11 remains on. The high-level
signal recerved at the first control signal terminal CK1 1s
transmitted to the second node N2 via the switched-on third

TFT M3, the high-level second voltage signal 1

1s transmitted
to the third node N3 via the switched-on eighth TFT M8, and

the tenth TF'T M10 1s maintained being switched-ofl. In this
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period, a low-level signal continues to be outputted at the
emission control signal terminal OUT.

In a third period t3', a low-level signal 1s provided at the
start signal terminal IN, a high-level signal 1s received at the
first control signal terminal CK1, a high-level signal is
received at the second control signal terminal CK2, and a
low-level signal 1s received at the third control signal
terminal CK3. A low-level signal 1s maintained at the first
node N1. The second capacitor Cs2 pulls down the voltage
at the first node N1 1n response to the low-level signal
received at the third control signal terminal CK3, such that
the eleventh TFT M11 1s more fully switched-on 1n response
to the pulled down low-level signal. The high-level signal
received at the first control signal terminal CK1 1s transmit-
ted to the second node N2 via the switched-on third TF'T M3,
the high-level second voltage signal 1s transmitted to the
third node N3 via the switched-on eighth TFT MS and the
tenth TFT M10 1s maintained being switched-off. In this
period, a low-level signal continues to be outputted at the
emission control signal terminal OUT.

In a fourth period t4' (corresponding to the first period t1
in FIG. 6), a high-level signal 1s provided at the start signal
terminal IN, a low-level signal 1s received at the first control
signal terminal CK1, a high-level signal 1s received at the
second control signal terminal CK2, and a high-level signal
1s received at the thuird control signal terminal CK3. The
high-level signal provided at the start signal terminal IN 1s
transmitted to the first node N1 via the first TF'T M1 which
1s switched-on, and the eleventh TFT M11 1s switched-off.
The low-level signal at the first Voltage signal terminal VGL
1s transmitted to the second node N2 via the second TFT M2
which 1s switched-on, the high-level signal 1s maintained at
the third node N3, and the tenth TFT M10 1s maintained
being switched-ofl. In this period, a low-level signal con-
tinues to be outputted at the emission control signal terminal
OUT.

In a fifth period t3' (corresponding to the second period 12
in FIG. 6), a high-level signal 1s provided at the start signal
terminal IN (for the 1% emission control circuit 1 among the
plurality of cascaded emission control circuits 1, a high-
level or low-level signal can be provided at its start signal
terminal IN 1n this period), a high-level signal 1s received at
the first control signal terminal CK1, a low-level signal 1s
received at the second control signal terminal CK2, and a
high-level signal 1s received at the third control signal
terminal CK3. A high-level signal 1s maintained at the first
node N1. The eleventh TF'T M11 remains being switched-
ofl. The low-level signal received at the second control
signal terminal CK2 1s transmitted to the third node N3 via
the fifth TFT MS and the sixth TFT M6 which are switched-
on, and the tenth TF'T M10 1s switched on. In this period, the
second voltage signal 1s transmitted to the emission control
signal terminal OUT wia the tenth TFT MI10 which 1s
switched-on, 1.e., a high-level signal 1s outputted at the
emission control signal terminal OUT.

Moreover, 1n this period, the ninth TF'T M9 1s switched on
in response to the low-level signal applied at the third node
N3, and the second voltage signal 1s transmitted to the first
node N1 via the ninth TFT M9 which 1s switched-on, such
that a high-level signal 1s applied to the first node N1 stably.
In turn, this ensures that the eleventh TFT M11 1s switched-
ofl during this period and prevents the first voltage signal
from being transmitted to the emission control signal ter-
minal OUT, thereby avoiding impact on the high-level signal
outputted at the emission control signal terminal OUT.

In a sixth period t6' (corresponding to the second period
t3 1n FIG. 6), a low-level signal 1s provided at the start signal
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terminal IN, a high-level signal 1s received at the first control
signal terminal CK1, a high-level signal 1s received at the
second control signal terminal CK2, and a low-level signal
1s received at the third control signal terminal CK3. A
high-level signal 1s maintained at the first node N1, a
low-level signal 1s maintained at the second node N2, and a
low-level signal 1s maintained at the third node N3. The
tenth TFT M10 remains being switched-ofl. In this period, a
high-level signal continues to be outputted at the emission
control signal terminal OUT.

Further, referring again to FIG. 7, the emission control
circuit 1 can further include a fifth processing module
clectrically connected to the first voltage signal terminal
VGL, the first control signal terminal CK1 and the emission
signal control terminal, and configured to receive the first
voltage signal and maintain output of the first voltage signal
to the emission signal control terminal 1n response to the first
control signal.

In particular, 1in the first period t1' and the fourth period
t4', a low-level signal 1s recerved at the first control signal
terminal CK1, the eleventh TFT M11 1s switched-on, and the
low-level signal provided by the first voltage signal terminal
VGL 1s outputted at the emission control signal terminal
OUT. When the emission control circuit 1 further includes
the fifth processing module 7, the fifth processing module 7
can transmit the first voltage signal to the emission control
signal terminal in response to the low-level signal received
at the first control signal terminal CK1, so as to pull down
the signal outputted at the emission control signal terminal,
and further guarantee that the low-level signal 1s outputted
at the emaission control signal terminal 1n these two periods.

Referring again to FIG. 7, the fifth processing module

includes a twelfth TEFT M12 which can be a P-type TFT. The
twellth TFT M12 has 1ts control electrode electrically con-
nected to the first control signal terminal CK1, its first
clectrode electrically conmnected to the emission control
signal terminal OUT, and 1ts second electrode electrically
connected to the first voltage signal terminal VGL. The
twellth TFT M12 controls the electrical connection between
the first voltage signal terminal VGL and the emission
control signal terminal OUT in response to the signal applied
to the first control signal terminal CK1.

Further, referring again to FIG. 7, the emission control
circuit 1 can further include a storage capacitor Cs3 having
its first electrode electrically connected to the second voltage
signal terminal VGH and 1ts second electrode electrically
connected to the third node N3. The storage capacitor Cs3
stores signals and can stabilize, when a signal 1s maintained
at the third node N3, the potential of the signal.

In particular, the first clock signal line C1, the second
clock signal line C2 and the third clock signal line C3 output
low-level signals 1n sequence. When one of the first clock
signal line C1, the second clock signal line C2 and the third
clock signal line C3 outputs a low-level signal, the other two
cach output a high-level signal. With the connectivity
between the three control signal terminals and the three
clock signal lines 1n each emission control circuit 1, the
signal outputting scheme of the three clock signal lines can
ensure that, 1n a particular period, only one of the control
signal terminals of each emission control circuit 1 waill
receive a low-level signal, thereby guaranteeing the normal
operation process of the emission control circuit 1.

According to an embodiment of the present disclosure, a
control method for an emission controller 1s also provided.
The control method 1s applied in the above emission con-
troller.
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The control method for the emission controller includes:
outputting emission control signals in sequence from the
plurality of cascaded emission control circuits.

Low-level signals are provided 1n sequence at a first clock
signal line, a second clock signal line and a third clock signal
line. A process ol outputting emission control signals 1n
sequence Irom the plurality of cascaded emission control
circuits 1ncludes:

in a first period, a high-level signal 1s provided at the start
signal terminal; the first processing module receives the first
voltage signal, a low-level signal provided at the clock
signal line connected to the first control signal terminal 1s
received at the first control signal terminal, the first signal 1s
provided to the first node and the second signal 1s provided
to the second node i1n response to the low-level signal
received at the first control signal terminal and the high-level
signal provided at the start signal terminal, and the emission
control signal terminal outputs a low-level signal;

in a second period, a low-level signal provided at the
clock signal line connected to the second control signal
terminal 1s recerved at the second control signal terminal, the
second processing module provides the third signal to the
third node 1n response to the low-level signal received at the
second control signal terminal, the third processing module
receives the second voltage signal and provide the fourth
signal to the first node; the gating module receives the first
voltage signal and the second voltage signal and provide a
high-level signal to the emission control signal terminal in
response to the third signal and the fourth signal, wherein a
voltage value of the second voltage signal 1s greater than a
voltage value of the first voltage signal; and

in a third period, the fourth processing module pulls down
the signal at the first node 1n response to a low-level signal
received at the third control signal terminal; the gating
module receives the first voltage signal and the second
voltage signal and provide a high level signal to the emission
control signal terminal in response to the third signal and the
tourth signal.

The process of controlling the emission control circuit has
been described in detail 1n connection with the above
embodiment, and the details thereof will be omitted here.

When compared with the conventional solutions, the
control method for the emission controller according to the
embodiment of the present disclosure can make the high-
level signal outputted from the emission control signal
terminal and the high-level signal received at the start signal
terminal overlap each other. Accordingly, even 11 there 1s a
signal delay problem, a time gap between high-level signals
outputted from two neighboring emission control circuits 1
can be avoided, so as to prevent sub-pixels from emitting
light 1n response to data signals that have not been fully
written, which would otherwise cause their luminance to
deviate from standard values. In this way, the display quality
can be improved.

Further, referring to FIG. 7, when the emission control
circuit further includes a fifth processing module, the pro-
cess 1n which each emission control circuit outputs the
emission control signal further includes: 1n an 1mtial time
period (1.e., the first period in the above embodiment) and
the first period, the fifth processing module receives the first
voltage signal and maintains output of the first voltage signal
to the emission signal control terminal 1n response to the first
control signal.

In particular, 1n the first period and the fourth period (the
first time period) of the iitial time period, a low-level signal
1s recerved at the first control signal terminal. In these two
periods, the low-level signal provided by the first voltage
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signal terminal 1s outputted at the emission control signal
terminal. When the emission control circuit includes the fifth
processing module, the fifth processing module can transmit
the first voltage signal to the emission control signal termi-
nal 1n response to the low-level signal received at the first
control signal terminal CK1, so as to pull down the signal
outputted at the emission control signal terminal, further
guaranteeing that the low-level signal i1s outputted at the
emission control signal terminal 1n these two periods.

According to an embodiment of the present disclosure, a
display device 1s provided. As shown in FIG. 10, which 1s a
schematic diagram showing a structure of a display device
according to an embodiment of the present disclosure, the
display device includes the above emission controller 100.
The structure and control method of the emission controller
100 have been described in detail 1n connection with the
above embodiments and details thereof will be omitted here.
Of course, the display device shown 1n FIG. 10 1s illustrative
only. The display device can be any electronic device having
a display function, ¢.g., a mobile phone, a tablet computer,
a notebook computer, an e-paper device or a television.

Since the display device according to the embodiment of
the present disclosure 1includes the above emission control-
ler, 1t can prevent luminance of sub-pixels from deviating
from 1ts standard value, thereby improving display quality.

While the preferred embodiments of the present disclo-
sure have been described above, the scope of the present
disclosure 1s not limited thereto. Various modifications,
equivalent alternatives or improvements can be made by
those skilled 1n the art without departing from the scope of
the present disclosure. These modifications, equivalent alter-
natives and improvements are to be encompassed by the
scope of the present disclosure.

What 1s claimed 1s:

1. An emission controller comprising a plurality of cas-
caded emission control circuits outputting emission control
signals 1n sequence, wherein

cach emission control circuit of the plurality of cascaded
emission control circuits comprises:

a first processing module electrically connected to a first
voltage signal terminal, a start signal terminal and a
first control signal terminal, wherein the first process-
ing module 1s configured to receive a first voltage
signal, and provide a first signal to a first node and a
second signal to a second node 1n response to a start
signal and a first control signal;

a second processing module electrically connected to a
second control signal terminal, wherein the second
processing module 1s configured to provide a third
signal to a third node in response to a second control
signal and the second signal;

a third processing module electrically connected to a
second voltage signal terminal, wherein the third pro-
cessing module 1s configured to receive a second volt-
age signal, and provide a fourth signal to the first node
and the third node, the second voltage signal having a
higher voltage value of than the first voltage signal;

a fourth processing module electrically connected to a
third control signal terminal, wherein the fourth pro-
cessing module 1s configured to pull down a signal at
the first node 1n response to a third control signal; and

a gating module electrically connected to the first voltage
signal terminal, the second voltage signal terminal and
an emission control signal terminal, wherein the gating
module 1s configured to receive the first voltage signal
and the second voltage signal, and provide an emission
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control signal to the emission control signal terminal 1n
response to the third signal and the fourth signal,

wherein the plurality of cascaded emission control cir-
cuits:

18

nected to the second node and 1ts second electrode
clectrically connected to the first control signal termi-
nal.

6. The emission controller according to claim 35, wherein

the first control signal terminal of a (3n+1)-th emission ° the first electrode of the first thin film transistor is electri-

control circuit of the plurality of cascaded emission
control circuits and the second control signal terminal
of a (3n+3)-th emission control circuit are each elec-
trically connected to a first clock signal line,

the second control signal terminal of the (3n+1)-th emis-
sion control circuit of the plurality of cascaded emis-
sion control circuits and the first control signal terminal
of a (3n+2)-th emission control circuit of the plurality
of cascaded emission control circuits are each electri-
cally connected to a second clock signal line, and

the second control signal terminal of the (3n+2)-th emis-
sion control circuit of the plurality of cascaded emis-
s1on control circuits and the first control signal terminal
of the (3n+3)-th emission control circuit of the plurality
ol cascaded emission control circuits are each electri-
cally connected to a third clock signal line,

wherein n 1s an mteger greater than or equal to 0.

2. The emission controller according to claim 1, wherein

the third control signal terminal of the (3n+2)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the first
clock signal line,

the third control signal terminal of the (3n+3)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the second
clock signal line, and

the third control signal terminal of the (3n+1)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the third
clock signal line.

3. The emission controller according to claim 2, wherein
the first clock signal line, the second clock signal line and the
third clock signal line output low-level signals 1n sequence,
and

when one of the first clock signal line, the second clock
signal line and the third clock signal line outputs a
low-level signal, the other two each outputs a high-
level signal.

4. The emission controller according to claim 1, wherein,
the start signal terminal of a 1% emission control circuit is
clectrically connected to a frame start signal line, and

among any two neighboring emission control circuits of
the plurality of cascaded emission control circuits, the
emission control signal terminal of a preceding emis-
s1on control circuit 1s electrically connected to the start
signal terminal of a following emission control circuit.

5. The emission controller according to claim 1, wherein
the first processing module comprises:

a first thin film transistor having its control electrode
clectrically connected to the first control signal termi-
nal, 1ts first electrode electrically connected to the first
node and its second electrode electrically connected to
the start signal terminal;

a second thin film transistor having 1ts control electrode
clectrically connected to the first control signal termi-
nal, 1ts first electrode electrically connected to the
second node and 1ts second electrode electrically con-
nected to the first voltage signal terminal; and

a third thin film transistor having 1its control electrode
clectrically connected to the first electrode of the first
thin film transistor, 1ts first electrode electrically con-
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cally connected to the first node via a fourth thin film
transistor which 1s maintained in a switched-on state.

7. The emission controller according to claim 6, wherein
the first electrode of the first capacitor 1s electrically con-
nected to the second node via a seventh thin film transistor,
and the seventh thin film transistor is maintained in a
switched-on state.

8. The emission controller according to claim 1, wherein
the second processing module comprises:

a first capacitor having its first electrode electrically

connected to the second node and 1ts second electrode;

a fifth thin film transistor having its control electrode

clectrically connected to the second node, its first
clectrode electrically connected to the second electrode
of the first capacitor, and its second electrode electri-
cally connected to the second control signal terminal;
and

a sixth thin film transistor having 1ts control electrode

clectrically connected to the second control signal
terminal, its first electrode electrically connected to the
second electrode of the first capacitor, and its second
clectrode electrically connected to the third node.

9. The emission controller according to claim 1, wherein
the third processing module comprises:

an eighth thin film transistor having 1ts control electrode

clectrically connected to the first node, its first elec-
trode electrically connected to the second voltage sig-
nal terminal, and 1ts second electrode electrically con-
nected to the third node; and

a ninth thin film transistor having 1ts control electrode

clectrically connected to the third node, 1ts first elec-
trode electrically connected to the second voltage sig-
nal terminal, and its second electrode electrically con-
nected to the first node.

10. The emission controller according to claim 1, wherein
the fourth processing module comprises:

a second capacitor having its first electrode electrically
connected to the first node and its second electrode
clectrically connected to the third control signal termi-
nal.

11. The emission controller according to claim 1, wherein

the gating module comprises:

a tenth thin film transistor having 1ts control electrode
clectrically connected to the third node, 1ts first elec-
trode electrically connected to the second control signal
terminal, and its second electrode electrically con-
nected to the emission control signal terminal; and

an eleventh thin film transistor having 1ts control electrode
clectrically connected to the first node, its first elec-
trode electrically connected to the emission control
signal terminal, and its second electrode electrically
connected to the first voltage signal terminal.

12. The emission controller according to claim 11,

wherein the fifth processing module comprises:

a twelfth thin film transistor having its control electrode
clectrically connected to the first control signal termi-
nal, 1ts first electrode electrically connected to the
emission control signal terminal, and 1ts second elec-
trode electrically connected to the first voltage signal
terminal.
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13. The emission controller according to claim 1, wherein
cach emission control circuit of the plurality of cascaded
emission control circuits further comprises:

a fifth processing module electrically connected to the
first voltage signal terminal, the first control signal
terminal and the emission signal control terminal, and
configured to receive the first voltage signal and main-
tain an output of the first voltage signal to the emission
signal control terminal 1n response to the first control
signal.

14. The emission controller according to claim 1, wherein
cach emission control circuit of the plurality of cascaded
emission control circuits further comprises:

a storage capacitor having its first electrode electrically
connected to the second voltage signal terminal and 1ts
second electrode electrically connected to the third
node.

15. A control method for an emission controller, applied
in the emission controller comprising a plurality of cascaded
emission control circuits outputting emission control signals
in sequence, wherein

cach emission control circuit of the plurality of cascaded
emission control circuits comprises:

a first processing module electrically connected to a first
voltage signal terminal, a start signal terminal and a
first control signal terminal, wherein the first process-
ing module 1s configured to receive a first voltage
signal, and provide a first signal to a first node and a
second signal to a second node 1n response to a start
signal and a first control signal;

a second processing module electrically connected to a
second control signal terminal, wherein the second
processing module 1s configured to provide a third
signal to a third node 1n response to a second control
signal and the second signal;

a third processing module electrically connected to a
second voltage signal terminal, wherein the third pro-
cessing module 1s configured to receive a second volt-
age signal, and provide a fourth signal to the first node
and the third node, the second voltage signal having a
higher voltage value than the first voltage signal;

a fourth processing module electrically connected to a
third control signal terminal, wherein the fourth pro-
cessing module 1s configured to pull down a signal at
the first node 1n response to a third control signal; and

a gating module electrically connected to the first voltage
signal terminal, the second voltage signal terminal and
an emission control signal terminal, wherein the gating
module 1s configured to receive the first voltage signal
and the second voltage signal, and provide an emission
control signal to the emission control signal terminal 1n
response to the third signal and the fourth signal,

wherein the plurality of cascaded emission control cir-
cuits:

the first control signal terminal of a (3n+1)-th emission
control circuit of the plurality of cascaded emission
control circuits and the second control signal terminal
of a (3n+3)-th emission control circuit are each elec-
trically connected to a first clock signal line, the second
control signal terminal of the (3n+1)-th emission con-
trol circuit of the plurality of cascaded emission control
circuits and the first control signal terminal of a (3n+
2)-th emission control circuit of the plurality of cas-
caded emission control circuits are each electrically
connected to a second clock signal line, and

the second control signal terminal of the (3n+2)-th emis-
sion control circuit of the plurality of cascaded emis-
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sion control circuits and the first control signal terminal
of the (3n+3)-th emission control circuit of the plurality
of cascaded emission control circuits are each electri-
cally connected to a third clock signal line,

wherein n 1s an integer greater than or equal to O,

wherein the control method comprises:

outputting emission control signals 1n sequence from each
of the plurality of cascaded emission control circuits;
and

providing low-level signals 1n sequence at a first clock
signal line, a second clock signal line and a third clock
signal line,

wherein a process of outputting emission control signals
in sequence from each of the plurality of cascaded
emission control circuits comprises:

in a first period, providing a high-level signal at the start
signal terminal; receiving, by the first processing mod-
ule, the first voltage signal; receiving, by the first
control signal terminal, a low-level signal provided at
the clock signal line connected to the first control signal
terminal; providing the first signal to the first node and
the second signal to the second node 1n response to the
low-level signal received at the first control signal
terminal and the high-level signal provided at the start
signal terminal; outputting, by the emission control
signal terminal, a low-level signal,

in a second period, receiving, by the second control signal
terminal, a low-level signal provided at the clock signal
line connected to the second control signal terminal;
providing, by the second processing module, the third
signal to the third node in response to the low-level
signal received at the second control signal terminal;
receiving, by the third processing module, the second
voltage signal, and providing the fourth signal to the
first node; receiving, by the gating module, the first
voltage signal and the second voltage signal, and pro-
viding a high-level signal to the emission control signal
terminal in response to the third signal and the fourth
signal, wherein a voltage value of the second voltage
signal 1s greater than a voltage value of the first voltage
signal, and

in a third period, pulling down, by the fourth processing
module, the signal at the first node 1n response to a
low-level signal received at the third control signal
terminal; receiving, by the gating module, the first
voltage signal and the second voltage signal, and pro-
viding a high-level signal to the emission control signal
terminal in response to the third signal and the fourth

signal.
16. The control method according to claim 15, wherein

cach emission control circuit of the plurality of cascaded
emission control circuits further comprises a fifth processing
module, and

the process of outputting emission control signals 1n
sequence from each of the plurality of cascaded emis-
sion control circuits further comprises:

in an 1nitial time period and the first period, the fifth
processing module receives the first voltage signal and
maintains output of the first voltage signal to the
emission signal control terminal 1n response to the first
control signal.

17. A display device, comprising an emission controller,

the emission controller comprising a plurality of cascaded
emission control circuits outputting emission control signals

65 1n sequence, wherein

cach emission control circuit of the plurality of cascaded
emission control circuits comprises:
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a first processing module electrically connected to a first
voltage signal terminal, a start signal terminal and a
first control signal terminal, wherein the first process-
ing module 1s configured to receive a first voltage
signal, and provide a first signal to a first node and a
second signal to a second node 1n response to a start
signal and a first control signal;

a second processing module electrically connected to a
second control signal terminal, wheremn the second
processing module i1s configured to provide a third
signal to a third node 1n response to a second control
signal and the second signal;

a third processing module electrically connected to a
second voltage signal terminal, wherein the third pro-
cessing module 1s configured to receive a second volt-
age signal, and provide a fourth signal to the first node
and the third node, the second voltage signal having a
higher voltage value than the first voltage signal;

a fourth processing module electrically connected to a
third control signal terminal, wherein the fourth pro-
cessing module 1s configured to pull down a signal at
the first node 1n response to a third control signal; and

a gating module electrically connected to the first voltage
signal terminal, the second voltage signal terminal and
an emission control signal terminal, wherein the gating
module 1s configured to receive the first voltage signal
and the second voltage signal, and provide an emission
control signal to the emission control signal terminal 1n
response to the third signal and the fourth signal,

wherein the plurality of cascaded emission control cir-
cuits:

the first control signal terminal of a (3n+1)-th emission
control circuit of the plurality of cascaded emission
control circuits and the second control signal terminal
of a (3n+3)-th emission control circuit are each elec-
trically connected to a first clock signal line,

the second control signal terminal of the (3n+1)-th emis-
sion control circuit of the plurality of cascaded emis-
s1on control circuits and the first control signal terminal
of a (3n+2)-th emission control circuit of the plurality
ol cascaded emission control circuits are each electri-
cally connected to a second clock signal line, and
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the second control signal terminal of the (3n+2)-th emis-
ston control circuit of the plurality of cascaded emis-
ston control circuits and the first control signal terminal

of the (3n+3)-th emission control circuit of the plurality
of cascaded emission control circuits are each electri-
cally connected to a third clock signal line,

wherein n 1s an integer greater than or equal to O.

18. The display device according to claam 17, wherein
among the plurality of cascaded emission control circuits:

the third control signal terminal of the (3n+2)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the first
clock signal line,

the third control signal terminal of the (3n+3)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the second
clock signal line, and

the third control signal terminal of the (3n+1)-th emission
control circuit of the plurality of cascaded emission
control circuits 1s electrically connected to the third
clock signal line.

19. The display device according to claim 17, wherein
among the plurality of cascaded emission control circuits,
the start signal terminal of a 1% emission control circuit is
clectrically connected to a frame start signal line, and

among any two neighboring emission control circuits of
the plurality of cascaded emission control circuits, the
emission control signal terminal of a preceding emis-
sion control circuit 1s electrically connected to the start
signal terminal of a following emission control circuit.

20. The display device according to claim 17, wherein
cach emission control circuit of the plurality of cascaded
emission control circuits further comprises:

a fifth processing module electrically connected to the
first voltage signal terminal, the first control signal
terminal and the emission signal control terminal, and
configured to receive the first voltage signal and main-
tain output of the first voltage signal to the emission
signal control terminal 1n response to the first control

signal.
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